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ABSTRACT

This Report covers work performed during the first quarter of '
Contract No. NAS8-11076, Modification No. 2. i

N

" A1 resistors to be tested were serialized to maintain positiye
individual identification throughout the various tests.to be performed.

’

Noise measurements were performed on the test resistors with the

Ericcson Distortion Ahalyier and the Quan-Tech Test Set. Histo'gr.ams'

of the variéus noise tests and scatter plots of Ericsson msasurements -

vs. Quan-Tech measurements are included in the data section. .’
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1.0 - INTRODUCTION
" The _purpose. of coﬁccting noise data is to aftempt a correla.'!i;m
'bet&een noise readings and resistance change dun to reaistor

life testing. Also, an attempt is to be made to correlate D. C

noise measurements from the Quan-Tech Test Set with A C diatortion

mnasurement.a from the Ericsson Distortion Analmr..

.

Prior to Life Tést, the resistors are being scanned under various

1oad conditions with a Barnes Radiometric Microscope. ‘The‘ initial.."

infra-red readings obtained will be preséntegi in the ’Qu.:ar'be‘rly

Progress Report No. 2.



2.0 FPACTUAL DATA

2.1 Serialization

Nine-hundred teat resistors consisting 'o:r one-hundred .each of °

three resistance values produced by three different mamu- = ' ' :;

facturers were serialiged as shown in Table I.

!

Resistance

100 Otm
39.2 K Ohm
100 K Ote

100 Ohm
. 39.2 K Om
100 K Ohm

| 100 Ohm
39.2 K Ohm
100 K° Chm

TABLE I

Mfg. A

M&fg. B

Mfgz, C

é. 2 Noilse Meamemehts

Serial Number

85101 - 85200
85301 - 85400

85501 - B5600- ..
86101 - 84200 -

86301 - 8640
84501 - 86600

8ol - 872w
87301 "« 87L00 .
87501 - 87600

.8
’ 4

e | e

wF I 5,

The Quan-'roch Model 315 Resistor - Noise Test Sed muraa

the "current noise" developed by a resistor under a D.C.

are performed in two steps.

with the test resistor in the circuit but no current passing -

_ - through it.

{8 the.quadratic sum of the éxtraneous noise souyced within
the test system.

The second measuremant is made with current

The first measuremant is made é‘gj ‘ '

'This is & measurement of the "eystem! nofse which

The ‘noise measuremsnts made by the Quan-Tech Teat Seb

PR

passing through the resistor and is an indicatidn of "total® -

" noise.

The magnitude of current noise voltage is indicated = . -

{ . by subtracting the effects of the presence of. "aysten“ noise -

from the "total" noise voltage measurements.

-2-

e

Messurements are I




madé at rated voltage. )

e
\

The Ericsson Dist‘ort‘ion Meter ZTP 1271 msasures.the nonlivma.x_' L

" digtortion in the resistors under test. The diswnit;n is‘ |

a function-of the current noise, ;c.benna.l noise, and voltage
Goefficient of the resistor under test. iThe distortion i3

created by inherent film characteristics, lwregularities in

the resistive film, irregularities in the spirel path and poor

mechanical cénr;gcfionéf - o o 2
. : S Lo o

A pure sine wave vol‘r;a"go of 10KC or S0KC is appiied‘/ t.o_ the .

_ vesistor under test. The third harmonic of 36KC or m :

which is generated b& the test lreaistor‘t iq .then detectod',;-‘

‘amplified, and' neasured. The test system has an ‘ovor_;‘ll,f »\

. gain of 3,000 and the magnitude of the third harmonid is

a direct functitn of the noise characteristics of -the

resistor under test.

v
. . \

The nolse measurements taken on the Ghan-Tech aré eithay. in. "
By /vy or db'_é, and the readinge taken on the Ericsson are in

millivolts. The following formila can be used to convert '
the Ericsson readings from millivolts tt.:;micmvpits\per .
volty |
£ .
N (Mv/v) = 33
where E{ = Noise reading in Mv. % E

Ep = Applied voltage in volts.

A conversion chart from db to Mv/v for use with the Quan-Tech
data is included as Fig. No. 1,

Lo -3



Ericsson measurements were made at 10KC and rated voltagé,

for comparison with Quan-Tech measurements.

¢ * \ '

-

Equipment limitations made it impossible to obtain the Sa‘(ci" o
meadurement at rated veltage on those units above 100 ohm,: -
Therefore, an additional 10KC reading and a SOKC reading |
were made at 1/10 rated power on the 39.2 K ¢hm and IOO-K ¢hm
uni;f,s. Thi'ts was .dcme to provide a comparison of measurements

at the two different frequencles . Also prcvided is a comp&rison
of disto;bion levels ;t rated and 1/10 rated power. Measure- 2

ments on the 100 ohm units were made only at rated power.

Flgures 2 through 28.show the frequency'distributions of

various nolse measursments.

-

Pigures ‘29 ‘through 37 are scatter plots of Quan-Tech readings
vs. Ericsson readings. Readings from both systams have err,i

converted into _micrb*fol‘bs per volt (Bv/¥).
- .
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3.0 ANALYSIS

3.1

3.2

Figures 2 through 28 show th; distributions of noise readings
for the three values and threa types of resistors’ tested.
After completion of the 2,000-hour life test prégram, these
distributions and the;indiQidual rea&insl.ate to be compared
with resistance change due to life iest program, these
digtributions and tﬁe individual readings are to be compared
with resigtance cbange due to life teof for correlation

purposes.

Figures 29 through 37 are scatter plots of Quaﬁ-Tech r¢adings
vs. Ericeson readings made at 10RC aﬁd rated voltage. Visual
exabination of these ﬁiots fndicates no high é;gtee of ‘ |
correlation between the two types of measurements. Additional
Ericsson data to be compared wWith Quan-Tech. data are the

readings taken at 50KC, the difference in noise between the

~10KC and SOKC readings, and the diffe;ence in noise readings

taken at rated power and 1/10 rated power.

Comparison of the Quan-Tech and Ericsson readings is to be
.

completed during the next quarter.

Infra-red profiles of all resistors to be life tested are
being recorded, using the Barnes Infra-re¢ Microscope and an -

X=-Y plotter.

¥

Life testing is to begin during the month of January.

5

The next quarterly report will include the initial infra-red

‘proviles,

€
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